P i (ν,τ,t) -persons in the second stage of disease (usually, prodromal stage), detected and observed or isolated; I h (ν,τ,t) -persons in the final stage of disease, not detected, displaying a severe form of disease; I l (ν,τ,t) -persons in the final stage of disease, not detected, displaying a mild form of disease; I ih (ν,τ,t) -persons in the final stage of disease, which are observed or isolated, displaying a severe form of disease; I il (ν,τ,t) -persons in the final stage of disease, which are observed or isolated, displaying a mild form of disease; V(t) -"infection stress" (intensity of infection) because of a potential external infection source and/or infectivity of not isolated infected cases at the second and/or third stages of disease.
Here α(t) = Σ(∫(∫γ q (ν,τ)×I q (ν,τ,t) dτ + ∫λ q (ν,τ)×P q (ν,τ,t)×dτ)×dν) + ϕ(t) -(2) recharge rates of infectious pool from all sources: λ q (ν,τ) and γ q (ν,τ) -infectivity of ill persons of qclasses (patients in prodromal and hemorrhagic stages, which are not isolated); ϕ(t) is a possible completion of the pool from some external sources.
In all equations Σ means the summation over all relevant q-classes.
Processes of infection can be in general described as dS q (ν,t)/dt = -l(t)×β q (ν)×V(t)×S q (ν,t) dL q (ν,0,t)/dt = l(t)×β q (ν)×V(t)×S q (ν,t) dS сon (ν,t)/dt = c×l(t)×β q (ν)×V(t)×S q (ν,t) (3) Here β q (ν) -a sensitivity to infection of q-class persons (including contacts, suspects, and so on), l(t) is a reduction quarantine factor, c -an average number of contact persons for each the infected.
Convalescence is defined by simple expressions of the form 
Let U q (ν,τ,t) is a number of infected persons, which come τ days to the stage of disease, and σ q (ν,τ) is an integral function of "departure" from this stage due to the transition to the next stage, convalescence, death, hospitalization, etc. Then development of a stage of the disease can be written by the following equation:
where U q (ν,τ,t0) = U0 q (ν,τ) is the initial condition.
The transition from the previous (U) to the next stage of the disease (U ') can be written the following equation: dU' q (ν,0,t)/dt = ∫π q (ν,τ)×U q (ν,τ,t)×dτ dU q (ν,τ,t)/dt = -π q (ν,τ)×U q (ν,τ,t) (7) Here π q (ν,τ) is transition function from the previous to the next stage for q-class individuals.
Detection of ill, contact or suspected persons with following isolation or observation can be written as dU iq (ν,τ,t)/dt = χ q (ν,τ,t)×U q (ν,τ,t) dU q (ν,τ,t)/dt = -χ q (ν,τ,t)×U q (ν,τ,t) (8) Here U q (ν,τ,t) -q-class of persons who have not been detected, U qi (ν,τ,t) -the relevant class of persons identified.
Suppose that a vaccination program q_vac (t) is given, expressed in the daily number of vaccinated persons in the sensitive group with ν < ν max . Then dS q (ν < ν max ,t)/dt = q_vac(t)×S q (ν < ν max ,t)/Σ∫S q (ν < ν max ,t)×dν dSv q (0,t)/dt=∫S q (ν < ν max ,t)×dν ∂Sv q (ζ, t)/∂ζ +∂Sv q (ζ, t)/∂t = -δ_vac q (ζ)×Sv q (ζ t) dS q (ν v ,t)/dt = ∫δ_vac q (ζ)×Sv q (ζ, t)dζ (9)
Here δ_vac q (ζ) is a function of establishment of immunity for q-class in dependence of ζ that is a time from the moment of vaccination.
